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1-13. (Canceled). 

comprising: 

providing a semiconductor substrate; 

dcft^ng a high ^« «fio vU in srtd «to««c. saa 

least one sidewall; 

liningsaidviabottom^^saidatleastonesidcwall^^thalayerofanelectric^ 
wherein said insulator elecrtricany isolates said via from said substrate; 

lining said insulator with a layer of an adhesion promoter; 
UEdng said adhesion promoter vvith a layer of a seed material; 

. 1.^ r«di .^-^^ ^ '««t one of sM lit^ing layers; and 
^,^„p,„Trvr.T ^c^sstofili rfillinB] said via a solid metal. 

15 (Original). TT.emethodoffabricadngahighaspectratio.solid-metaimiedvia,accordi^ 
toclaiml4,vvhereintheaspectratioofsaidviaisftomabout3:ltoaboutl0:l. 



16 (Original). T^ememodoffabricatingaM8haspectratio,soUd-metalfinedvia^^ 
toolaimM^whereinsaidviaopenstoamajorsurfece of said semiconductor substrate. 
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17. (Original). ThemethodoffebricatingahighaspectTatio,soUd.inetaimiedvla,aw^^^ 
to claim 14, further comprising: 

lining said major surfece with a stack comprising: 

a layer of an electrical insulator continuous with said insulator layer Uning said 
, layer of an adhesion promoter continuous with said promoter layer lining said via; and 
I layer of a seed material coniimious with said seed layer lining said via. 



18. (Original). TTxemethodoffahricatbgabighaspectratio.solid-metalfiUcdvia.acoording 
to claim 14, wherein said semiconductor substrate is selected ftom the group oonsisttog of 
sUicon, quartz, glass, and high temperature polymer. 



19 (Original). mmethodoffabricatiBgahighaspcctratio,soUd-metalfilledvia,according 
to claim 14. .herein said insulator is selected fix«n the group consisting of siUcon nitride, silicon 
oxide, silicon oxynitride, and a SiN/Si02 stack. 



20 (Original). The method of fabricating a Mgh aspect ratio, solid-metal fiUcd via, according 
to claim 14. wherein said adhesion promt>tet is selected from the group consisting of Ta. Cr, Ti, 
TaN,andTiN- 



21. (Original). lhemethodoffebricatingahighaspectraiio,solid-metalfiUedvia,according 
toclaim 14, whereinsaidseedisselectedftomthegroiq.consistingoftungstenand 

molybdenum. 
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22. (Origitial). ThemethodoffabricatmgaWghaspectratio,soKd-metalfiUedvi^ 

to daim 14, wherein said solid-metal filler is selected from the group consisting of tungsten, 
molybdenum, tantalum, and gold. 

23. (Original). The method of febricatlng a high aspect ratio, soHd-metal fiUed via, according 
to claim 14, vvherein ffllingmth a solid metal comprises a thermally-activated chemical v 

deposition (CVD) process. 



24. (Original). The method of fabricating a high aspect ratio, soUd-metal filled via, according 
to claim 23, wherein said CVD comprises laser-assisted CVD (LCVD). 

25. (Original). Hie method of fabricating a Mgh aspect ratio, solid-metal filled via, according 
to claim 24. wherein said LCVD comprises a continuous-wave laser. 

26. (Original). The method of fabricating a high aspect ratio, solid-metal fiUed via, according 
to claun 24, wherein said laser couples with a material selected from the groiq) consisting of said 
seed and said adhesion promoter. 

27. (Original). The method of fabricating a high aspect ratio, solid-metal filled via. according 
to chum 26, wherein said LCVD further comprises: 

providing an ambient comprising at least one precursor gas and at least one reducing gas; 

forming a nucleation site for a growth of metal by forming a focus of said laser on said 
coupling material on said bottom of at least one of said vias; 

4 
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depositing metal at said nucleation site; and 
continuing to deposit me^ at a growing lote. 

28. (Original). The method of febficating a high aspect ratio, solid-metal filled via, according 
to claim 26, wherein said LCVD further comprises: 

mounting said substrate on a fhree-axis mount; and 

propagating the grow* of a metal rod by moving said mount away from said focus at a 
rate substantially equal to said growing rate. 

29. (Original). The method of fabricating a high aspect ratio, solid-metal filled via, according 
to claim 27, wherein said precursor gas is selected from the group consisting of WF«, WCls,. 
W(C0)6, MoFfi, MoClfi, and Mo(CO)fi. 

30. (Original). The method of fabricating a high aspect ratio, solid-metal filled via, according 
to claim 29, wherein a preferred precursor gas is WF^ . 

3 1 . (Original). The method of fafecicating a higih aspect ratio, solid-metel filled via, according 
to claim 27, wherein said reducing gas is selected firan the group consisting of hydrogen and 
silane. 

32. (Original). Tlie method of febricating a high aspect ratio, solid-metal filled via, according 
to claim 27, wherein said focus is fonned by directing said laser through a lens. 

5 
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33. (Origixial), The method of febricatmg a high aspect ratio, solid-metal filled via, according 
to cl^im 27, further comprising; 

providing an airay of vias; 

providing an array of lenses such that a focus is formed in each of said vias; and 
forming a metal rod in each of said vias/ 



34. (Original). The methdd of fabricating a high aspect ratio, solid-metal filled via, according 
to claim 27, further comprising; 

providing ^n array of vias; 

providing a mask having an array of voids defined tfaerefhrough, wherein said mask does 
not couple to said laser; 

iiradiaUng said array of vias through said mask; and 

forming a metal rod in each of said vias. 

35. (Original). The method of fabricating a high aspect ratio, solid-metal filled via, according 
to claim 27, further comprising; 

providing an array of vias; 

providing a reaction chamber to contain said mount, said array of vias, and said ambient; 

providing a mask having an array of voids defined therethrough, wherein said mask is 
positioned outside said chamber; 

6 
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irradiating said array of vias through said mask; and 
fonning a metal rod in each of said vias. 

36. (Original). The method of fabricating a high aspect ratio, solid-metal filled via, according 
to claim 27, further comprising; 

providing an array of vias; 

providing a high pulse rate, laser miciovia drill; 

irradiating said array of vias using said microvia drill; and 

forming a metal rod in each of said vias. 

37. (Original). The method of fabricating a high aspect ratio, solid-metal filled via, according 
to claim 34, wherein said mask is a holographic phase mask. 

38. (Original). The method of fabricating a high aspect ratio, solid-metal fiUcd via, 
according to claim 24, wherein said LCVD comprises a pulsed laser. 

39. (Original). The method of fabricating a high aspect ratio, solid-metal filled via, according 
to claim 1 7, further comprismg: 

polishing said via co-planar wi4 said major surface by CMP. 

40. (Original). The method of fabricating a high aspect ratio, solid-metal filled via, accordmg 
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to claim 39, ftirfher comprising: 

removing said adhesion layer and said seed layer from said major surface by CMP. 

41. (Original). The method of fabricaling a lugh aspect ratio, soM-metalfflledvi^ 
to claim 33, further comprising: 

polishing said array of vias co-planar tvith said major surface by CMF. 

42. (Original), The method of fabricating a high aspect ratio, solid-metal filled via, according 
to claim 27, further comprising: 

forming an array of vias in said substrate; 

mounting said substrate in a reaction chamber having a laser-transparent window; 

forming a laser focus in each via of said army, thereby forming a nucleation site m each 
of said vias; and 

forming a rod by translating said mount in a direction parallel to the beam of said laser. 

43 . (Origmal). The method of fabricating a high aspect ratio, solid-metal filled via, according 
to claim 2S, wherein 

said laser radiates at a wavelength that coiq)les with the rod metal; and TiN, and wherein 
said laser does not couple to any of Si02, SiN, and Si. 

44. (Canceled). 

8 



PAGE 10/13'RCVDATS/19/2005 3:25:15PM [Eastern Dayli^^^ 



